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5.   Assay of Graphite Crucibles.—Graphite crucibles, stirrers, etc., contain considerable  quantities of  gold and  silver after use in melting  bullion. They may be crushed with water in the Elspass mill or .other Chilian mill (q.v.), and the products washed down in order to separate shots of metal.   The residues, even after roasting, yield only a moderate proportion of their values when treated by amalgamation, and can still be profitably .smelted.    The sampling of the crushed material before amalgamation is difficult, and must be carried out with great care.   The dried sample is roasted and scorified, or fused in pots, but J. Loewy obtains correct results by scorifying without previous roasting.1   He takes 5 grammes of the material, 60 grammes of lead, and a little borax or glass powder.
Scorification has been discarded at the Eoyal Mint and a method of pot fusion adopted. The method is to estimate the moisture in a large .sample, then to roast thoroughly at a high temperature so as to remove all the graphite, and to make up a charge for fusion as follows :—
Roasted material,     .        .        .        .    20 grammes.2
Litharge,         .        .        .        .        .    60       „
Sodium carbonate,   .        .        .        .    30       „
Borax,......    30
Charcoal,         .        .        .        .              1-5    „
The lead buttons weigh about 33 grammes.   The slags are cleaned by fusion with litharge and charcoal.   The method is due to S. W. Smith.
6.   Estimation of Gold in Dilute Solution—Chloride Solutions.—A. Carnot has shown 3 that the rose colour produced in a chloride solution in presence of arsenate of iron is very sensitive, and can be used for colorimetric estimation of small quantities of gold.    To attain this end a neutral solution of chloride of gold of known strength is prepared, and some drops of solution of arsenic acid added slowly to it.   Then after a time two or three drops of dilute ferric chloride and some hydrochloric acid are added.   If the liquid is not acidulated, a flocculent purple precipitate forms ; if it is too acid the reaction fails, and only a faint blue colour is seen.   The liquid is made up to 100 c.c. with distilled water, a pinch of zinc dust added, and the mixture shaken in a flask.   A colour is produced, varying from rose to purple, according to the amount of gold present.   The solution is clear, can be filtered unchanged, and kept without alteration for some time.   If more than one milligramme of gold is present (1 in 100,000), the colour becomes too intense for small differences to be noticeable ; if less than one-tenth of this amount is present (1 in 1,000,000), the colour becomes too faint.    Between these proportions the amount of gold present in a liquid can be determined by comparison with a series of prepared coloured solutions.
For more dilute solutions of chloride of gold, the test described on p. 65, depending on the use of stannous chloride, may be used. A number of precipitates are prepared from solutions of gold containing known amounts, and compared with that given by the solution to be estimated. Suitable
1  Loewy, /. Cliem. Met. ami Mng. 8oc. of tf. Africa, 1898, 2, 205.
2  This is an approximate weight.   The actual weight taken is that of the roasted material derived from 25 grammes of the original moist sample.
3  Carnot, Compt. rend., 1883, 97,105; J. Chem. tfoc., 1884, 46, 115.(Paris, 1SS1), p. 4&i.
